Abstract. Exact traveling wave solutions of the fifth order space-time fractional SawadaKotera equation are derived by generalised exp(−Φ(ξ))-expansion and an improved fractional sub-equation method. Among the solutions obtained there are hyperbolic, trigonometric, exponential and rational ones. The methods are simple, efficient and can be applied to other nonlinear problems.
Introduction
Nonlinear complex phenomena play an important role in physical sciences, and the generalised KdV equation is widely used in the description of waves in nonlinear LC circuits, shallow and stratified internal waves, ion-acoustic waves [1] [2] [3] . The higher-order members of the KdV hierarchy find applications in internal and surface waves, gravity-capillary waves, floating ice coat and many other fields -cf. Refs. [3] [4] [5] [6] [7] [8] Recently, special attention has been paid to analytic solutions of differential equations [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] . It is often assumed that the solution is a polynomial of degree determined by the homogeneous balance principle [42] . Let us also note the sub-equation and expansion methods, which allowed to derive a number of analytical solutions to linear and non-linear PDEs, including exponential, polynomial and rational solutions, trigonometric wave solutions, solitary wave solutions in hyperbolic form and many others -cf. Refs. [16] [17] [18] [19] [20] [21] [22] .
On the other hand, in the last three decades, fractional differential equations (FDEs) found numerous applications, especially in fluid flows, viscoelasticity, control theory, chemical physics, electrical networks [28] [29] [30] 
For α = 1, β = 1 this is the popular unidirectional nonlinear Sawada-Kotera equation studied in Refs. [4, 7, 44, 45] . However, to the best of our knowledge, the above mentioned methods have not been applied to the Eq. In Section 2, definitions related to the modified Riemann-Liouville derivative are given. Some details of the improved fractional sub-equation technique and generalised exp(−Φ(ξ))-expansion method are presented in Section 3. Section 4 deals with exact traveling wave solutions of the Eq. (1.1). Our conclusions are in Section 5.
